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0 single-acting valve for fluids. 



@ The invention discloses a unidirectional valve for 
fluids, particularly suited to be installed on contain- 
ers. 

The valve includes a valve*body (2,42) substan- 
tially in the shape of a cylidrical cap, preferably 
made of plastic material and provided whh holes (15, 
^45) on the bottom (16) and with a flexible plastic disk 
^wfth a central hole (10). 

The disk (6) is locked in the interior of the valve- 
00 body (2) through a groove (8) obtained around the 
QQ internal perimeter of the cap Itself, while the edge of 
the hole (10) contrasts against the surface of the 
2^ central core of the valve-body. 
(V) When the pressure outside the container (4.43) 
Is higher than the Internal pressure, the edge of Ihe 
^central hole (10) of the disk (6) or a crown around 
Outhls hole, adheres to a corresponding edge, or sur- 
^'^face belonging to the central core of the valve-body, 
thus creating the seal, while if the internal pressure 
Is higher than the external pressure, the middle of 



the disk (6) rises and forms an annular opening for 
the passage of the fluid towards the outside. 
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SINGLE-ACTING VALVE FOR FLUIDS. 



The invention concerns a unidirectional valve 
particularly suited to favour the outlet of fluids from 
the interior of ornaetic containers. 

It is known that unidirectional valves are fiuid- 
Intercepting organs wtilch present the )5ecu1iarity of 
permitting the flow in a single direction. These 
valves find various applications in waterworits and 
gas plants, as well as organs for the discharge of 
overpressure from the intedor of tanks and contain- 
ers in general. When the Internal pressure exceeds 
the sum of the external pressure and of the elastic 
valve reaction, the fluid of the container fk>ws to the 
exterior and into the atmosphere until the equilib* 
rlum of the pressures is reset 

An applicatian of this kind of valves can be 
found in the foodstuff industry, for tnstanoe in the 
packaging of coffee. We know, in fact, that coffee 
is packaged in silver paper containers which are 
vacuum sealed to lengthen the conservation of the 
coffee they contain. In the course of time, as long 
as the coffee remains in the sealed bag, it devel- 
ops some gases which oould break the sealed 
container. If they are not expelled* To avrtd such 
an inconvenience, a unidirectional valve Is applied 
to the container. This valve allows the outlet of the 
gases ftom the bag, but doesn*t allow the air to 
enter the bag, because this could cause the dete- 
rioration of the coffee contained therein. 

A unidirectional valve bek>nglr>g to the known 
technique is applied to a coffee container and It 
permits the release of the overpressure contained 
In the intedor Into the atmosphere. 

Such a unkfirectlonal valve comprises a valve- 
twdy. applied to the container, a d^rmable vahm- 
lar element is assembled. Saod dsformable valvular 
element Intercepts a pturafity of silts made on the 
valve-body which put the Interior of the container in 
communlcaQon with the external environment. 

The most obvious Inconvenience of this kind of 
valve is that the eeal Is applied near the external 
part of the valvular element atong an annular part 
providing contact between the valvular element and 
the valve-body and sometimes the obtained seal Is 
not so effective, because of the remarkable exten- 
sion of the contact area between the elastic disk 
and the valve-body. 

Consldertng that after a period the elastic val- 
vular element loses most of its elasticity because 
of the aging process of the plastic material which It 
is made of . H can be understood how this valve 
only provides a declsWely precarious seal which 
becomes worse as time goes by. 

The purpose of tfie present invention, is to 
eliminate the above mentioned inconvenience 
through a unidirectional valve for fluids, particularly 



suited to be installed on containers in general, so 
as to permit the outlet of the fluids contained 
therein, whenever the pressure within the container 
largely exceeds the pressure of the external envi- 

s ronment 

The above mentioned purpose, and others that 
will be better explained hereafter, are obtained 
through the realization of a unidirectional valve for 
fluids, especially suited to be applied to containers, 

70 which, according to the claims, comprises a body 
which has substantially the shape of a cylindrical 
cap. made preferably of plastic material or oibber, 
applied to any container and provided with a hotr 
torn presenting some holes which put the interior of 

rs the container into communication with the external 
environment and comprising also a thin elastic and 
flexible disk, made preferably of plastic material or 
rubber, provided with a central hole and cooperat- 
ing with the valve-body, characterized in that the 

20 disk is fixed through a tongue^nd-groove type Joint 
inside the valve-body, said joint being obtained 
through the insertion of the perlmetral edge of the 
disk into an annular groove which is present an the 
Internal lateral waO of the valve-body, and in that 

25 this disk creates the seal with the body of tiie valve 
through the elastic contrast of the edge of the hole 
of this disk, or of an annular area around this edge, 
against a corresponding edge or a corrleponding 
surface belonging to thie central area of the valve- 

30 body. 

When the pressure outside the confaner Is 
higher than the Internal pressure, the valvular ele- 
ment rises and creates an annular section allowing 
the passage of the fluid from the interior to ttie 

3S exterior, said section being near the edge of the 
central hole of the disk. 

Advantageously the invention discksses a un- 
Idirectkinal valve hisuring a highly reliable perfor- 
mance, because the small extension of the area 

40 conesponding to the seal area, insure an optimal 
perfomance of the valve. 

The described purposes and advantages will 
t>e t)etter understood from the description of 8 
different embodiments of the invention, which are 

45 given by way of example only, but are not meant to 
Rmit tfie scops of the invention and which are 
represented in the tables of drawing, wherein: 

• Rg. 1 represents a lengthwise cross-sec- 
tion of an embodiment of tiie valve according to 

BO the Invention In Its closed position; 

- Rg. 2 represents the same valve of Rg. 1 
in Its open position. 

- Rg. 3 represents a cross-section of a var- 
ied emtx)diment of ttie valve according to the In- 
vention; 
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- Rg. 4 represents the valve of Rg. 3 tn its 
open posrtion. 

- Fig. 5 represents a aoss-sectlon of another 
embocflment of the valve of Rg. 1. 

- Rg. 6 represents the valve of Rg. 5 in Its 
open portion. 

' Rg. 7 represents another embodiment of 
the valve of Rg. l . 

- Rg. B represents tiie valve of Rg. 7 in its 
open position. 

* Rg. 9 is a further constructive variation of 
the vah/e of Rg. 1. 

- Rg. 10 represents the valve of fig. 9 in its 
open position. 

- Rg. 11 represents the vah^e accordTmg to 
the invention in tiie embodiment which can be 
screwed onto the neck of a container. 

With reference to the above mentioned Rgures 
it can be obsers^ rn Rg. t that the vah^e accord- 
ing to the Invention, indicated with 1, has a valve- 
body 2 In the shape of a cap and is equ^ped with 
a flange 3 by which It Is attached to the container 4 
[partiy represented in the cn>ss-sect!on], ^e {unc- 
tion being performed, for Instance* by ultrasound 
fusion. 

Tlie valve-body 2, nnoreover. presents in the 
case of Rg. 1 . a central core 5, which Is essentially 
cylindrical, but with a conical t^ase a^nst which 
the edge of the hole 10 of the elastic disk 6 
contrasts. 

. An annular projection 7 with a semicircular 
cn^ss section obtained on the internal waH of the 
cap constituting the vatve-f>ody 2, creates an an- 
nular undercut groove 8 inside which the perimetral 
external edge 9. of the elastic disk 6 is lodged. 

The assembly of the elastic disk 6 on the 
valve-body 2 Is, therefore, performed by sflpi;dng 
into the central hole 10 of the (fisk 6 the central 
core 5 beksnglng to the valve-body 2 mX fitting Hs 
external perimetral edge 9 into the annular under^ 
cut groove 8. 

Thus the elastic disk 6 Is ffrmty attached to the 
valve-body 2 through its external perimetral edge 
9, white tiie internal edge 11 of its central hole 10 
etasticaiiy contrasts ag^nst the tapered part 12 of 
core 5 and it can vertically move with a rotative 
motion in relation to said central core, under the 
thrust of an overpressure forming within the con- 
tainer. 

It can particularly be observed* again in Rg. 1, 
that the edge of the central hole 10 of disk 6 
presents a straigtit outSne. whose edge 1 1 adheres 
to tiie corresponding tapered surface 12 of the 
central core 5 of valve-body 2. 

While in operation, if the prassunEi in tiie Into* 
rior 13 of container 4 is lower than the pressure of 
the external environment 14, disk 6 acqidres the 
position represented In Rg. i, that is the edge of 



its outline 11 adheres to the tapered surface 12 of 
the central core 5 of the valve-body 2, due to the 
atmospheric pressure, operating on the surface 19 
of disk 6, which is higher than the pressure within 

5 the Interior of container 13. 

In these conditions the external environment 14 
and the Interior 13 of container do not commu- 
nicate with each other. 

Whenever, the pressure In the interior of con- 

10 tainer 4 is higher than the pressure of the external 
environment 14, this overpressure exits tiirough the 
holes 15 on the bottom 16 of the valve-body 2 and 
pushes agairtst the underside surface 17 of disk 6 
causing the edge 1 1 of the central hole 10 to rfse. 

75 In this condition, as can be seen in Rg. 2, the 

edge of the central hole 10 of disk 6 and the 
tapered surface 12 of the central core 5 of the 
valve-body 2 are no longer in contact, so that the 
annular section 18 opens up and through this the 

20 fluid flows from the interior 13 of container 4 to the 
externa! environment 14. 

The flow from the interior 13 of the container 
towards the exterior 14 goes on tiU a new condition 
of overpressure of the external environment 14 In 

25 relation to the internal environment 13 establishes 
itself. This re-estabfi^es on the external surface 19 
of disk 6, a force that tarings again edge 11 in 
contact with the sealirtg tapered surface 12. 

It is interesting to note that the overpressure in 

30 the Intertor 13 of container 4 can be caused by 
phenomena of decomposmon of the material which 
is contained ther^r^ in thte case the substance 
e)dting through the annular section 18 will be tfie 
gas produced by the decomposition of the product 

35 itself. 

In other cases in the rrrterior 13 of the container 
4 there can be a fluid, possibly a thick ftuM such as 
a shampoo or a liquid soap; in this case the inter* 
nal overpressure can be a mechanic pressure that 
40 can caused , for instance, by the hand when 
squeezing the exterior of the elastic container 4. 

In this case disk 6 will rise because of tho 
Internal overpressure exerted by the fluki contained 
in container 4 on the underside surface 17 of disk 

4S 6. 

In this case there wilt be an outltow of the 
contained product through the annular section 18. 

In this case too, the flow continues through the 
annular section 18 as k)ng as the externa! rhechanl- 
50 cai pressure operating on the contairier 4 exists. 

When this mechanical action stops the extenrtal 
pressure exerted on the surface 19 of disk 6. 
brings it back to the sealing position. 

The sealing action can possibly be Increased 
S5 by creating a light depression in tiie Interior 13 of 
container 4, which can k>e obtained by exerting a 
mechanical squeezing action on the container 4 In 
the orthogonal direction In re.!ation to tiie previous 
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direction. 

It has been observed that the sealing surface 
between the elastic disk 6 and the vatve-body 2 is 
realized by the edge of the central hole 10 of disk 
6 which adheres because of an elastic pressure to 
the tapered surface 12 of the central core 9 of 
vafve-body 2. 

Since the surfaces fn contact present quite a 
limited extension, It Is easy to understand why the 
seal is insured even when, after a period of time, 
some aging phenom^a may arise, which will 
cause a progressive Increase of its stiffness. 

Moreover, since the edge of the elastic disk 6 
rests against the tapered surfece 12, this contact 
favours the outlet of the fluid from the Interior of 
the container to the exterior, while it prevents the 
entry of fluid from the environment 14 Into the 
interior 13. 

Another embodiment of the invention based on 
the same idea of solution is represented in Bg. 3, 
wherein It can be observed that elastic disk B 
creates the seal by contrast of the annular surface 
around the edge 11 against a surface 35. which is 
the upper flat surface of the ciTindrical base 31 of 
the central core 33, 

It can be understood that, when the Internal 
overpressure causes the elastic disk 6 to rise, it is 
no ionger supported by surfoce 35 and. therefore, 
the fluid comes out of the container. 

It will be pointed out that both In the embodh 
ment of tfie invention of Rg, 1 and in that of f=ig. 3, 
the elastic membrane 6 has the groove 8 whose 
planar position is tower than the surface on which 
the edge 11 of Its central hole 10 rests. Thus the 
membrane 6 is always elastically stressed, so that 
the edge 8 or the area surrounding this edge 
always presses on the eurfece against which ft 
rests, thus insurfng the seal. 

Another embodiment of the fnvenlfon is repre- 
sented in the Rgs. 5 and 6. 

In Rg. 5 the elastic disk 8. always anchored 
wHhln groove 8. presents the edge of its central 
hole 10 resting on a surface 21 which is part of the 
central core 20 belonging to the bottom of cap 2. 

In this case. too. has been observed, in the 
embodiment of Rg. 1 and Rg. 3. the surface 21 of 
the centra] core 20 is at a higher level than the 
groove 8, so as to Insure also the elastic tension of 
disk 8 resting on the surface 21. 

When the oveipressure of the interior 13 of 
container 4 exceeds ^ external atmospheric pres- 
sure, disk 6 rises, as can be obsen/ed in Rg. 6. 
and causes the overpressure in the interior of the 
container to escape through the holes or the sUts 
15 belonging to tte bottom of cap 2. It can be 
ol>sQnfed that in all the embodiments of the Inven- 
tion ^e sots 15 can be varied in number and 
arrangement although it is better to distrfibute them 



symmetrically on the lower bottom 22 of the cap 2. 
Rg. 7 and Rg. 8 shov/ another embodiment of the 
valve of the Invention wherein the central surface of 
the valve-body is a plane surface, as is shown in 

5 Fig. 5, but in the case of the Figs. 7 and 8. the 
central area of the valve-body presents a support- 
ing plane 23 at a lower level In relation to the 
groove 8 holding the external perimeter 9 of disk 6. 
In this case the bottom of the vaive-body 2, on 

10 which disk 6 rests, is shaped so that disk' 6 is 
made to bend downwards, so that it insures the 
seal on surface 23 of the whole area around the 
central hole 10. 

Fig. 8 shows valve 1 with the disk 6 pushed 

IB upwards because of the overpressure within the 
interior 13. 

Rg. 9 and Fig. 10 show another embodiment of 
the unidirectional valve in which in the central area 
36 of the valve-lx>dy there is a pdrtially spheric cap 

2D 37 on which the edge of hole 10 of disk 6 rests. 
Groove B holding the perimeter of disk 6 is lower 
than base surface of cap 37 so that, even when 
resting, the disk is elastically defom>ed and, there- 
fore, under tension. 

25 NAftien the overpressure in the interior of the 
container 4 exceeds the atmospheric external pres- 
sure, <fisk 6 rises and the gas escapes through the 
hole 10. can be obsmved In Rg. 10. 

A furtfier embodiment of the valve of the Inven* 

30 tion Is ra|»^ented in Rg. 11. wtiere It can be 
obsen/ed that valve 1. Instead of presenting a 
flanged edge. Is appOed directly to neck 41 of a 
cont^ner 43 by means of thread 42 otrtafned on 
vaWe-body 40, 

95 This emixidiment concerns the case In which 
the unlcfirectional valve of the invention te appQed 
to a container holding shampoo, for instance, or a 
ilqiiid soap. 

In this case, when operafing with the hand and 

<o pressing on the exterior of the container 6. an 
overpressure in relation to tl>e external environment 
is created in the interior 44 . so that disk 46 rises 
and the fluid contained in the Imerior of the con- 
tainer 43» flows towards ttie exterior tiirough the 

4S holes 45 which are on the bottom of vah^body 40. 
When the action of the external pressure stops, 
the elastic disk 6 resumes its sealing positkin. 
thereby slopping the flow. 

In order to guarantee the seal In the ck>sed 

50 position It will be sufficient to dimen^n the area of 
the surfaces of the elastic disk 6. so that the 
atmospheric pressure operaiing on the external 
surface Increased by the sUffness of the material, 
exceeds the wetgfit of the fluid held In container 

5S 43. which ¥^n flowing through tfie holes 45. acts 
on the Internal surface 48 of disk 46. 

On the basis of what has bean described, it 
can be understood that the valve of the Invention. 

4 
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whatever its embodiment based on the same idea 
of solution, fulfils the proposed purpose. 

Moreover, during the manufacturrng stage, 
changes and variations may be applied the valve of 
the invention, such as the modification of the diam- 
eter of valve-body 2, or of the thickness of the 
elastic disk. Said changes and variations will, how- 
ever, not exceed the scope of the invent}0Q,.such 
as It is protected In the foflowing claims. 



Claims 

1) A unidirectional valve for fluids, comprising: 

- a t>ody (2;42) essentially having the shape of a 
cylindrtcai cap, preferably made of plastic material 
and presenting a plurality of holes or slits {15;45) 
on the bottom (2) and suited to put Into commu- 
nication the Interior (13) of a container wlfii the 
external environment 

- a thin elastic and f lexitMe disic (6) made of rubber 
or plastic material cooperating with the body (2,42) 
of the vah/e, and presenting at its center a circular 
hole (10). charactertzed In that the disk (6) is at- 
tached to the valve-body (2.42) through the inser- 
tion of Its perimetral edge, into an annular groove 
(8),vrhich Is present on the Internal lateral wait of 
the valve-body, and in that auch a disk creates the 
seat with the body of the valve, by fiie elastic 
contrast of the edge (11) of its central hole, or of an 
area around this edge, against a corresponding 
edge or surface (12;35;21 ,23,37) belonging to the 
central area of the body of the valve. 

2) A unidirectional valve according to cialm 1, 
characterized in tf^ the annular groove (B) of the 
body of the valve is created by an annular projec- 
tion (7) which is present on the Internal lateral 
surface of the valve-body. 

3) A unidlrectioned valve according to dalm 2. 
chanacteiized In that the projection (7) which cre- 
ates the annular groove on the internal lateral sur- 
face, has a semicircular cross^sectfon. 

4) A unidirectional valve according to daim 1, 
characterized in that the central area of the body of 
the valve presents a cylindrical core (5) attached to 
the base by tapered area (12), against which the 
edge (11) of the hole of the disk etasdcally con- 
trasts thus creating the seal. 

5) A unidirectional valve according to claim 1 , 
characterized by the fact that the central area of 
the body of the valve presents a oyllndrical core 
(33) with a flat surface (35), against which the edge 
(11) of the hole of the disk and the annular area 
adjoining it, elastically contrasts thus cmating the 
seal. 

6} A unidirectionai valve according to dalm 1 , 
charactertzed in that the central area of the body of 
the vatva presents a centred core (38) in the shape 



of a cap (37) against the surface of which the edge 
of the hole of the disk (6) elastically contrasts thus 
creating the seal. 

7) A unidirectional valve according to claim 1. 
6 characterized In that the cental area of the valve- 
body presents a flat surface (21; 23) at a level 
which is higher or lower than tiie annular groove (8) 
lodging the disk of the valve, so that the edge (11) 
of the hole of cfisk elastically contrasts against the 

TO flat surface thus creating the seat. 

8) A unidirectional valve according to one of 
the preceding claims, ctiaracterized In tfiat it 
presents a thread (42) on the lateral edge of the 
valve-body, suited to the connection with the neck 

n of a container, which Is also threaded. 



45 



60 



S$ 



20 



Received from < 718 859 3044 > at 12r20/02 12:38:30 PM |Eastem Standard Time] 



Dec 20 02 01:08p Cohen 



718-859-3044 



p. 19 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Appllotipa Number 

EP 90 10 5099 



DOCUMENTS CONSmERED TO BE RELEVANT 



Catecory 



CUatton or docament with cn<ficatioD, «l>ere appropriate, 
of rdtvant pasCTges 



Rdevaut 

C0 1 



CLASSmCAnOH OF THE 
APPUCAtlOW Qal. CIS) 



Y 
X 

X 
Y 



US-A-4 080 9B1 (STEWART) 

* Column 2, line 50 - column 3, line 
58; figure 1 * 

DE-C-1 000 199 (PHILIPS) 

* Column 1, line 45 - column 2, line 
49; figure 3 * 



RESEARCH DISCLOSURE, no, 255, July 
1985, page 362, no. 25543, Emsworth, 
Hampshire, GB; "Non-return valves" 

FR-A-2 502 483 (HINNETONKA) 

* Page 7, lines 4-16; figures 2,5 * 

FR-A-'2 123 306 (MILSSON) 

* Page 1, line 33 - page 2, line 1; 
figures 1-2 * 



Tbe pjtccatKircb report has been ftravm up For afl dmtas 



1.4 

1,2,5,7 
3 

1.6 

1.8 
3 



B 65 D 77/22 
B 65 D 47/24 
F 16 K 15/14 



TEC HWCiU ,HEU>5 
SBAB(BQ> 0^.05) 



B 65 D 

F 16 K 



O 



THE HAGUE 



28-05-1990 



BRIDAULT A*A»Y. 



CATEGORY OF OXED DOCUMENTS 



Xi r^nictdutjrebwutlftakeailoBe 
Y t paitlcOltfff rcUvast If coaiblaed wllb 

^ocasuni of tb« cm* catcgeiy 
A I tecfaoologla] backgreand 
O t aoBiiiritiea ilsdOMW 
P: latemedlaiedocaneBi 



T e OMoiy or piftdpk M^criHttg the iaymtlOT 
£i ctitkr pttaot docamcat, mi |«hlbbdl oo,ar 

after tkaCaisgiaBe 
D : tfoonntot died la ibc appUcttlOB 
L ; tfooBBcai cbed for fltber reatoas 

* : a«btf of the naepatcBit famOf, comayeaiifl^ 



Recehred from < 718 859 3044 > at 12(20/02 12:38:35 PM [Eastern Standard Timel 



Dec 20 02 01:08p Cohen 



718-859-3044 



EP 0 388 828 A1 




Received from < 718 859 3044 > at 12r20H)2 12:38:30 PM [Eastern Standard Time] 



Dec 20 02 01:08p Cohen 



718-859-3044 



P- 21 



EP 0 388 828 A1 




Received from < 718 859 3044 > at 12/20/02 12:38:36 PM [Eastern Standard Time] 



Dec 20 02 01:09p Cohen 



718-859-3044 



EP 0 388 828 A1 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

I>efecdve images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ »fAGE CUT OFF At TOP, BOTTOM OR SroES 

^ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ WEFEWENC^S) OR EXHIBIT(S) SUBMirrED ARE POOR QUALOT 

□ OTHERt • : —1 . ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



